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Abstract
Brucellosis is a major public and animal health problem in many parts of the 
world, particularly in pastoral settings where livestock is a major livelihood 
and food sources. Effective prevention and control of brucellosis depends on 
knowledge, attitude and practices of the community. This cross-sectional study 
was conducted between November 2018 and April 2019 in Bench Maji zone, 
with the objectives of investigating the prevalence and associated risk factors 
of bovine brucellosis, and assessing the knowledge and practices of herders. A 
questionnaire survey (n=300) and collection of blood samples (n=772) were car-
ried out. The sera samples were screened using Rose Bengal Plate Test (RBPT) 
and positive ones were further confirmed by using Complement Fixation Test 
(CFT). Results showed that 25 (3.24%) and 15 (1.94%) of the 772 animals were 
positive for RBPT and CFT. This shows an overall sero-prevalence of 1.94%, 
(95% CI: 0.97- 0.2.92%) bovine brucellosis in the study area. The highest prev-
alence, 2.74%, was recorded at Menitshasha district while no positive case was 
recorded at Menitgoldiya districts. Large herd size (OR=4.7) and migration 
(OR=3.52) showed association with seropositivity. Cows with abortion history 
had higher likelihood of seropositive than other groups. Majority of the pas-
toralists (72.7%) did not have information and basic knowledge about brucel-
losis, whereas about 27.3% of them heard about it and very small proportion 
(3.3%) knew its zoonotic importance. All of the respondents were practicing 
high risk behavior of acquiring the infection. Demographic factors such as edu-
cation, family size and age of herders were found to have effects on knowledge 
of herders. Low level of knowledge, high-risk practices and willingness of herd-
ers to know more about brucellosis call for improving public awareness on zoo-
notic significance of the diseases through integrating animal health and public 
health extension services. 
24 Ethiop. Vet. J., 2021, 25 (1), 23-42
 
Kenea and Megersa
Keywords: Attitude, Bovine; Brucellosis; Ethiopia, Knowledge; Practices; 
Prevalence; Risk factors 
Introduction
Brucellosis is perhaps one of the most widespread and economically important 
diseases in tropical and subtropical countries such as Ethiopia. The disease 
can cause substantial economic losses at household and national levels. The 
direct loss of meat (because of abortion, infertility and weight loss) in infected 
herds of cattle was estimated to be 15% and for milk (reduction in milk produc-
tion) 20% per infected cow (Mangen et al., 2002; Nicoletti, 2010). 
Brucellosis is a sub-acute or chronic disease which may affect wild and domes-
tic animals such as cattle, sheep, goats, camels, equines and pigs with infection 
localizing in the reproductive system and causing abortion in the pregnant 
animals (Radostits et al., 2007). Clinically, infection is characterized by one or 
more of the following signs: abortion, retained placenta, orchitis, epididymitis 
and, rarely, arthritis. Abortions are more prevalent and numbers of organisms 
shed are much greater in unvaccinated animals (OIE, 2018). 
The potential economic and public health impacts of brucellosis are over-
whelmingly masked by many more priority diseases in developing countries 
with limited resources, including Ethiopia. Thus, the disease has not yet get 
full attention and preventions programs featuring any aspects of brucellosis 
interventions were not instituted (FAO, 2011). The epidemiology and economic 
impacts and cost of effective prevention measures of the disease in livestock 
and humans are not well studied in extensive production system. Brucellosis is 
known to cause abortion in livestock with the subsequent excretion of a large 
number of organisms which are easily acquired by other animals. The disease 
remains endemic and continues to pose public and animal health risks in sub-
Saharan Africa of the world (Mangen et al., 2002). 
Brucella infection is readily transmissible to humans, causing acute febrile ill-
ness – undulant fever – which may progress to a more chronic form involving 
musculo-skeletal, cardiovascular, and central nervous systems complication 
(OIE, 2018). In particular, brucellosis constitutes significant public health im-
portance for a pastoral community where there is prevailing close contact with 
animals, raw milk and whole blood consumption practices and low awareness 
on the disease thereby leading to zoonotic transmission of the disease. Milk is 
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a major staple food, consumed raw by almost all the pastoral community and 
be a source of infection with milk-borne zoonosis such as brucellosis. 
In Ethiopia, although information on how and when brucellosis was introduced 
to the country is not established, the disease remains endemic. Several sero-
logical surveys have showed bovine brucellosis is an endemic and widespread 
disease in urban, per-urban, highland and lowland, extensive and intensive 
farming, smallholder farms and ranches of the country (Dinka and Chala, 
2009, Jergefa et al., 2009; Mekonnen et al., 2011; Degefu et al., 2011; Asmare 
et al., 2013). Most of studies so far conducted on cattle brucellosis have been 
concentrated in central and northern Ethiopia, and do not provide an adequate 
epidemiological picture of the disease in different agro-ecological zones and 
livestock production systems of the country (Megersa et al., 2011). 
Pastoralists or agro-pastoral communities have greater vulnerability to bru-
cellosis because of close contact with animals during husbandry practices and 
consumption of animal products in addition to their marginalization from 
public services and information. On the other hand, these communities have 
significant contribution to national gross domestic products (GDPs) by mak-
ing marginal lands more productive (Zinsstag et al., 2006). In view of that, 
understanding the seroepidemiology of bovine brucellosis in the pastoral and 
agro pastoral system of Bench Maji zone, and the extent of herder’s knowledge 
and practices related to brucellosis would help in developing disease control 
strategies. Therefore, this study was aimed at estimating the seroprevalence 
of bovine brucellosis and associated factors and assessing brucellosis related 
knowledge, attitude and practices of livestock keeper in the study area. 
Materials and methods
Description of study Area
This study was carried out between November 2018 and April 2019 in three 
selected districts of Bench Maji zone of SNNPRs. The capital town of the zone 
is located about 561 km from Addis Ababa in south western part of the country. 
The zone is found within latitude and longitude ranges of 34o45’ to 36o10’ east 
and 5o40’ to 7o40’ north. It is bordered with South Sudan Republic in southwest. 
Based on altitude range, the study areas were broadly classified into the dif-
ferent agro-climatic classifications: 52% lowland “Kola” (<1500 m.a.s.l.); 43% 
midland “Weynadega” (1500 to 2300 m.a.s.l.) and 5% highland “Dega” (> 2300 
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m.a.s.l.). The annual average temperature ranges from 15.1°C to 27.5°C, while 
the annual rainfall ranges from 400 to 2,000 mm (Zone Agricultural Office, 
2012). The study districts Maji and Menitgoldiya practice agro-pastoral pro-
duction whereas Menitshasha practices more of pastoral production system. 
Fig.1: Map of Ethiopia showing the study area (labeled Maji=1, Menitsha-
sha=2, Menitgoldiya=3)
Study population and sampling methods
The target populations for animals were Cattle in Bench Maji zone which are 
kept under different production system mainly pastoral or agropastoral sys-
tems. The study units were comprised of indigenous cattle in three selected 
districts in Bench Maji zone, which are kept under extensive production sys-
tem. Both sexes and age groups of more than six months of age were selected 
for the study. Age were estimated by examining their lower incisor teeth ac-
cording to Pace and Wakeman (2003) and also by asking the owners, then 
and categorized as young (< 4 years) and adults (≥ 4 years). Since the study 
included questionnaire survey, the ethnicity herders in the zone are predomi-
nantly Bench, Menit, Dizi, Sheko, Surma, and Zelmamo.
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Animals were selected by multistage sampling methods. Three districts were 
purposively selected by considering agro-ecology and production system from 
which kebeles and animals were subsequently selected by random sampling 
method. The selected districts Menitshasha, Menitgoldia and Maji have 31, 
24 and 20 kebeles, from which 4, 3 and 3 kebeles were selected, respectively. 
Starting from a presumed center of a kebele, we did a transect walk (which 
is a systematic walk along a specified route (we used the four cardinal direc-
tions) across the kebele together with an animal health worker. Then during 
transect traveling to different parts of the kebeles, encountered households 
were contacted and their animals were sampled randomly. A lottery system 
was used to select an individual animal from a herd, by assigning a number 1 
(to be selected) or 0 (not to be selected) to an animal. Then those animals that 
had the chance for a number one were selected for bleeding until the required 
sample size for each kebele is fulfilled, so that nearly 50% of animals were 
selected from a herd.
Sample size determination
The sample size for each district was calculated by the formula recommended 
by Thrusfield and Christley, (2018) by assuming an expected prevalence of 
20% and desired precision of 5% with 95% confidence interval which gave 246 
animals. Since we used multistage sampling which requires a relatively large 
sample size, we increased the number of animals by three folds, making a 
total of 738 cattle. About 5% contingency was added to compensate for any 
sample losses, mislabeling and discarding. The total sample size of this study 
was further stratified by each districts taking livestock population proportion 
of respective district. Finally, a total of 772 serum samples were collected and 
processed in the laboratory. Subsequently, nearly all animal owners (N=300 
respondents) whose cattle sampled were included in the questionnaire survey.
Serum sampling, testing, and questionnaire survey
During blood sample collection factors like age, sex, altitude, parity, abortion/
stillbirth, herd size, distance from water point, and frequency of migration and 
production system were collected. About 10 ml of blood sample was collected 
from the jugular vein of each animal using plain vacutainer tubes under asep-
tic condition. After 24 hours sera were separated and transferred to cryovial 
tubes, which were labeled and stored in deep freezer until tested. All serum 
samples were screened using Rose Bengal Plate Test (RBPT) at Mizan Re-
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gional Veterinary Diagnostic Laboratory and positive samples were tested at 
National Veterinary Institute (NVI) using Complement Fixation Test (CFT).
A questionnaire was designed to assess the knowledge, attitude and practice of 
animal owners (n= 300 participants) on bovine brucellosis. The questionnaire 
focused on herder’s knowledge, attitude and practices related to brucellosis 
was administered to herders. Firstly, herders were asked 11 questions (mainly 
yes or no, and sometimes multiple options) related to knowledge of herders 
on brucellosis, its mode of transmission, zoonotic importance, and prevention 
means. For example, “have you ever heard about brucellosis?” Secondly, they 
were asked 12 questions related to their attitude or belief such as “do you 
think boiling milk prevent brucellosis?”. Then 17 questions related to practices 
of herders were asked, of which 11 questions were related to exposure (risky) 
practices i.e “Do assist delivery with bare hand?” The remaining 6 questions 
were related to preventive measures such as “do you cook meat for consump-
tion?” Answering, a question properly guaranties the respondent with score of 
1 or otherwise 0. For instance, a respondent may obtain score ranging from 0 to 
11 for knowledge questions, and score of 0 to 12 for attitude questions. Finally, 
after completing the questionnaire checking, correction and clarification were 
mad before leaving the village.
Data management and analysis
The data were entered into Microsoft Excel spread sheet 2010 program and 
statistical analysis was performed using STATA version 14 (Stata Corp, Col-
lege Station, Texas). In addition to descriptive analysis, association of Brucella 
sero-positivity with risk factors was assessed using logistic regressions. Vari-
ables with p-value <0.2 in univariable analysis were included in multivariate 
logistic regression. Collinearity among the independent variables were checked 
using gamma statistics (a measure of rank correlation), and those with gamma 
coefficient within -0.6 and +0.6 were considered in multivariable logistic re-
gression analysis. We used the Kruskal-Wallis H test (a rank-based nonpara-
metric test) to analyze the effects of socio-demographic factors on knowledge, 
attitude and practice of respondents’ towards bovine brucellosis.




Socio-demography of the Respondents
Out of 300 participants, 82 (27.3%) of them were from Maji, 136 (45.3%) from 
Menitshasha and 82 (27.3%) were from Menitgoldiya districts. Participants 
belong to two ethnic groups: 218 (72.7%) of them were Menit while 82 (27.3%) 
were Dizi. Majority of the participants were agro-pastoralist, 161(53%) were 
non-educated, while 43(14.3%) of them had attained primary education. About 
45% of the participants were between ages 15 to 35 and the rest were above 35 
years while 53% were males and 47% were females (Table 1).
Table 1. The socio-demography of study participants
Variable Category Frequency Percent (%)
District Maji 82 27.3
Menitshasha 136 45.3
Menitgoldiya 82 27.3
Agro-ecology Midland 164 54.7
Lowland 136 45.3
Sex Male 159 53.0
Female 141 47.0
Age 18-35 135 45.0
35-55 88 29.33
Above 55 77 25.67
Education None educated 161 53.67
Read and write 96 32.0
Primary school 43 14.33
Ethnic group Dizi 82 27.33
Menit 218 72.67
Family size 3–5 137 45.67
6–9 106 35.33
> 9 people 57 19.0
Farming system Sedentary 88 29.33
Agro-pastoral 143 47.67
Pastoral 69 23.0
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Seroprevalence of bovine brucellosis and associated risk factors
The serological test results show that 25 (3.24%) of the tested animals were 
found positive by RBPT, which were further subjected to CFT testing. The 
overall individual animal level seroprevalence based on the confirmatory CFT 
test was 1.94% (95%CI: 1.0- 2.9). The highest prevalence of 2.74% was recorded 
at Menitshasha, whereas no reactor was found at Menitgoldiya district.
Table 2 presents prevalence of animal level Brucella seropositivity and its as-
sociation with exposure variables. Animals that kept in large herds were 4.7 
times at risk of being seopositive than those from small herd size. Other factors 
such as altitude, age, sex, distance to water and migration of herds showed 
marginal association. Seroprevalence was about more than three folds in low-
lands compared to highland, and adult animals were two times more likely to 
be seropositive than young ones.  Migrating herds and those with shorter dis-
tance to water point had three times more likelihood of being seropositive than 
their counter parts. Females with history of abortion had higher likelihood of 
being seropositive than their counterparts. 
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Table 2. Univariable analysis of potential risk factors associated with Bru-
cella seropositivity
Variable  
 Category   
No. of cattle 





(%)       
Odd Ratio
(95% CI)               
p-value
District*
Maji 130 3 2.31 - -
Menitshasha 438 12 2.74 1.19(0.33-4.29) 0.788
Menitgoldiya 204 0 0 - -
Altitude
Lowland 438 12 2.74 - -
Midland 334 3 0.89 0.32(0.09-1.14) 0.081
Age 
< 4years 544 8 1.47 - -
≥ 4years 228 7 3.07 2.12(0.76-5.92) 0.151
Sex
Male 280 3 1.07 0.43(0.12-1.55) 0.198
Female 492 12 2.44 - -
Abortion 
Yes 6 4 66.67 119.75(19.1-750.6) 0.000
No 487 8 1.64 - -
Herd size 
< 35 cattle 412 3 0.73 - -
≥ 35 cattle 360 12 3.33 4.70(1.32-16.79) 0.017
Distance to 
water
Far 330 3 0.91 - -
Near 442 12 2.71 3.04(0.85-10.87) 0.087
Migration 
Yes 438 12 2.74 3.10(0.87-11.10) 0.081
No 334 3 0.89 - -
*Menitgoldiya was excluded from district comparison 
Variables such as age, sex, herd size, migration were retained in the final mod-
el, while altitude was excluded due to its collinearity with migration. Abortion 
was also excluded from the multivariable model as it only occurs in breeding 
females.  The multivariable logistic regression model (Table 3) showed that 
animals kept in large herd sizes were more likely to be exposed to Brucella 
infections (OR = 4.73, 95% CI = 1.32- 16.98) than those maintained in small 
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herds. Animals in migrating herds also showed marginal significance with 
three times more likelihood of seropositivity compared to other group.
Table 3. Multivariable logistic regression for selected variables
Variable category   OR SE          CI (95%)         p-value            
Age: (> 4 years) 2.13 1.17 0.73 –6.24 0.167
Sex: (male)  0.49 0.33 0.13 –1.85 0.295
Herd size: (large)            4.73 3.08 1.32 –16.98 0.017*
Migration: (yes)   3.52 2.31 0.97 –12.74 0.055
Respondents’ Knowledge, attitude and practices related to bovine 
brucellosis
Out of 300 participants who were asked about the level of their knowledge 
of bovine brucellosis, large majority (72.67%) of the herders do not have any 
information since they did not hear about brucellosis. About 17.3% of the par-
ticipants responded to one to four knowledge questions, and 14.0% of them an-
swered more than five questions correctly (Table 4).  Accordingly, 82 (27.33%) 
had heard of brucellosis and they mentioned veterinarians 16 (5.33%) and 
community 66 (22 %) as their information source. For the question stated that, 
“is brucellosis considered as animal health problem in the area. Only few pro-
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Have you ever heard about 
brucellosis? 27.3 2.58 22.3 32.4
Is brucellosis an animal health 
problem in this area? 4.3 1.18 2.0 6.7
Which livestock species are 
affected by brucellosis? 27.3 2.58 22.3 32.4
Clinical signs of brucellosis in 
cattle 20.7 2.34 16.1 25.3
Does it transmit from animal to 
animal? 16.7 2.16 12.4 20.9
Mode of transmission to animal 16.7 2.16 12.4 20.9
Does it cause illness in human? 3.3 1.04 1.3 5.4
Does it transmit from animal to 
human? 3.3 1.04 1.3 5.4
Mode of transmission to human 3.3 1.04 1.3 5.4
Clinical signs in human 3.3 1.04 1.3 5.4
Which diseases have similar 
signs? 3.3 1.04 1.3 5.4
Those who had information about brucellosis further responded to multiple 
option questions such as which animal species are affected by brucellosis. 
They responded that cattle 75 (25%), sheep 12 (4%), goats32 (10.67%), equine 
15 (5%) and dogs 9(3%). The symptoms reported include retained placenta as 
most common sign (22.67%), abortion (1.6%) and stillbirth. The reported symp-
toms in human were sweating and joint pains. The diseases mentioned with 
similar signs were malaria (13.33%), typhoid (7 %) and common cold (3.67%). 
Table 5 presents a Kruskal-Wallis H test result that was conducted to deter-
mine if participants’ knowledge varied with socio-demographic variables such 
as district, age, sex, education, family size, ethnicity, farming system and agro 
ecology. The test showed that there was a statistically significant difference 
in knowledge between age, education and family size groups, with younger in-
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dividuals, people with elementary education and those with small family size 
having better knowledge than others.
Table 5. Kruskal-Wallis H test of factors affecting knowledge  













18-35 years 135 | 2.95
35-55years 88 1.46
Above 55 years 77 0.72
Education 124.06(2) 0.0001




Primary school 43 4.49
Family 
size
3-5 137 2.98 40.89(2) 0.0001
6-9 106 1.43










Mid land 164 2.12
Low land 136 1.85
Herders had reflected positive attitude towards some questions e.g. “do you 
think brucellosis is treatable in animals?” in which 83% replied yes, but they 
thought it is not treatable in human.  Similarly, considerable proportions also 
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responded washing hands after contact with animals (49%) and after assist-
ing delivery (33%) prevent brucellosis. Regarding treatment means of brucel-
losis they mentioned modern drug 85 (28.33%), herbs 70 (23.33%) and religious 
practices 95 (31.67%). For the questions of prevention of brucellosis in animals 
52 (17.3%) responded brucellosis can be prevented in animals by vaccine and 
isolation of animals. But all of the respondents thought that boiling milk and 
cooking meat don’t prevent brucellosis transmission in human. Most of the 
herders (83%) reflected that they need more information on brucellosis.
Table 6. Respondents’ attitude (positive attitude) towards brucellosis preven-
tion
Attitude of Respondents’ Yes (%) No (%)
Do you think
Boiling milk prevent brucellosis? 0(0) 300 (100)
Cooking meat prevent brucellosis? 0(0) 300 (100)
Hand washing after contact with animals prevent it? 148 (49.33) 152 (50.7)
Hand washing after assisting calving prevent it? 99 (33) 201 (67.0)
You need more information on brucellosis?  249 (83) 51 (17.0)
Brucellosis is treatable in human? 0(0) 300 (100)
Brucellosis is treatable in animal? 250 (83.33) 50 (16.7)
Brucellosis can be prevented in animals? 52(17.33) 248 (82.7)
Most of the respondents of the area indicated that they perform several expo-
sures (risky) practices frequently such as all of them consume raw milk and 
meat and 39% of drink fresh blood. But they do very few preventive practices 
such as cooking meat and milk before consumption and proper hand washing 
after contacts with animals or discharges of potential contaminants (Table 7). 
36 Ethiop. Vet. J., 2021, 25 (1), 23-42
 
Kenea and Megersa
Table 7. Respondents’ Protective and Exposure Practices’ towards Brucellosis
Practice of respondents Frequency Percentage 
Exposure (risky) practices
Raw milk consumption 300 100
Drinking of milk from aborted cow 40 13.3
Consuming raw meat 300 100
Consuming fresh blood 117 39.0
Assisting delivery with bare hand 211 70.3
Removing placenta by bare hand 75 25.0
Handle aborted fetus with bare hand 141 47.0
Preventive practices
Cook meat for consumption 26 8.7
Boil milk for consumption 50 16.7
Separate cow during parturition  97 32.3
Separate aborted animals 29 9.7
Properly dispose fetal membrane 0 0.0
Wash hand with soap after delivery 19 6.3
Table 8 shows the mean score estimation of herders’ knowledge, positive at-
titude, and practices (exposure and protective ones) with regard to brucellosis. 
The mean score of herders’ knowledge was moderately low with 2.08 out of 11 
scores. Respondents had generally good attitudes (5.57), but performing high 
level of risky practices (7.52) that can expose them to infection and at the same 
times they undertake low protective measures (2.48). In general, respondents 
had low level of information on bovine brucellosis, thus perform high risky 
practices while taking meager prevention measures.  
Table 8. Estimation, of mean score of knowledge (out of maximum score of 11), 
attitudes (out of maximum score of 12), exposure (out of maximum score of11) 
and protective (out of maximum score of 6) practices regarding brucellosis
Variable Mean SE 95% CI
Knowledge        2.08 0.21 1.66 - 2.50
Good attitude             5.57 0.20 5.18 - 5.97
Risky practices    7.52 0.11 7.31 - 7.73
Protective 
practices      
2.48 0.10 2.48 - 2.89




The study showed that seropositivity to Brucella infection was detected in two 
of the three study districts. The overall seroprevalence of 1.96% was compa-
rable to the findings of several other authors in Ethiopia such as 1.66% in 
Sidama zone (Asmare et al., 2010), 1.41% in Jijjiga zone (Degefu et al., 2011), 
1.97% in East Wollega zone (Yohannes et al., 2012), 2.0% from Debrezeit (Al-
emu et al., 2014). But it is lower than other reports from Ethiopia such as 
3.5% from pastoral and mixed farming (Megersa et al., 2011), 11.2% from East 
Showa (Dinka and Chala, 2009), 8.0% from Borana area (Megersa et al., 2012), 
and 6.1% from Tigray (Mekonnen et al., 2011).
Factors such as migration showed marginal association with seropositivity in 
that herds that migrate at least once a year had three times more likelihood 
of being seropositive than others. Mobile herds have high chances of coming 
in contact with other herds and wildlife so that more likely acquire infections 
than non-migrating ones (Megersa et al., 2011). The observed higher seroposi-
tivity in the large herds is in line with previous study findings (Megersa et al., 
2011; Mekonnen et al., 2011) and can be attributable to increase in stocking 
density and frequent contacts among animals in large herds, one of the deter-
minants for exposure to Brucella infection especially during the time of abor-
tion or calving (Radostits et al., 2007).
Results of herders’ knowledge, attitude and practices about brucellosis showed 
that most of the livestock keepers didn’t have adequate knowledge about bru-
cellosis in general and transmission of brucellosis to human through consump-
tion of raw milk and meat, fresh blood, as well as its prevention measures. Our 
finding is similar to a previous study report from Borana pastoral communi-
ties (Roba, 2017). Another study from Ecuador (Ruano and Aguayo, 2017) also 
reported that only a small proportion of respondents (0.6% to 30.2%) stated 
to have knowledge about different aspect of brucellosis, while about 29.8% of 
the respondents indicated that they knew the clinical signs of the disease in 
cattle. Low level of knowledge on the disease and wide prevalence of behavioral 
risk (exposure) such consumptions of raw milk, fresh blood and raw meat, and 
assisting delivery without proper protection certainly expose pastoralists to 
brucellosis and clearly show the public health importance of the disease in the 
study areas.
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The information on the zoonotic importance of brucellosis is not known by the 
community in the present study area, since more than three quarters of the re-
spondents had not heard of Brucellosis. This shows low level of herders knowl-
edge compared to reports from Uganda (Kansime et al., 2014) among pasto-
ral communities living along lake Mburo; in Egypt among cattle and Buffalo 
farmers in a village in Nile Delta region (Holt et al., 2011) and among small 
ruminant farmers in the peri-urban areas of Dushanbe Tajikistan (Lindahl 
et al., 2015 in which 99.3%, 83.2% and 57% of the respondents’ had heard of 
Brucellosis and its zoonotic importance. The current finding on the animal spe-
cies affected by brucellosis was fairly in agreement with a study in Tajikistan 
(Lindahl et al., 2015) in which two thirds of the livestock keepers mentioned 
that all animals could be affected.
Analyses on various factors that have potential influence on knowledge of herd-
ers showed that age, education and family size were associated with the knowl-
edge of farmers. Younger individuals with age groups of 18 to 35 and those 
with having smaller family size had better knowledge of brucellosis than their 
counterparts, which might be explained by high inquisitive nature of younger 
people and with possibility of possessing information source device such as 
mobile phone and radio. The effects of educations have been reported by other 
authors elsewhere such by Ruano and Aguayo, (2017) in which greater knowl-
edge about brucellosis was observed among people with a higher educational 
level. Similarly, a study by Lindahl et al. (2015) also showed that low level of 
education was significantly associated with poor knowledge of brucellosis. 
The main sources of information on brucellosis in this study area were col-
leagues in community followed by animal health workers. Similarly, a study by 
Kansiime et al., (2014) showed that most of the respondents (91.4%) in Uganda 
had heard about brucellosis in their area of residence mainly from friends in 
the community. According to Lindahl et al. (2015) respondents in Tajikistan 
who talked about animal health issues with veterinarians had more likely to 
hear about brucellosis than those who discuss with family members or friends. 
This suggests the impact of animal health workers and veterinarians in creat-
ing awareness among herders on zoonotic diseases. But our finding of lower 
proportion information source from animal health workers implies the lim-
ited roles of veterinarians in conveying important animal health messages to 
herders of the area who in most cases do not fairly access basic education and 
health care services. There is a need for integrating animal health extension 
into human health extension with regard to zoonotic diseases.  
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With regards to clinical signs of brucellosis in animals, 26 % respondents men-
tioned retained placenta and 22.7% abortion as the major clinical sign. This 
finding is in agreement with a study finding from Kaduna state of Nigeria 
(Buhari et al., 2015) and the study in Egypt (Holt et al., 2011) in which 94.4% 
and 59.5% of respondents mentioned abortion as the major clinical sign. Un-
like result of the present study, Lindahl et al. (2015) reported from Tajikistan 
only 11% of respondents mentioned abortion as a clinical sign of Brucellosis in 
the animals. 
Regardless of their low level of information on brucellosis, herders had higher 
positive attitude towards some attitude questions, might be by chance or could 
be extrapolated from the general knowledge of herders on other livestock dis-
eases. For instance, they might assume that all livestock diseases may have 
medications and prevention means so that considerable proportion of herders 
thought brucellosis can be treated or prevented. But since practices of herders 
depend on their knowledge of the disease, the poor the knowledge the lower 
the protective practices. Most of the herders consumed unpasteurized dairy 
products, raw meat and fresh blood more frequently, which are known to be 
important risk factor for human infections (Lindahl et al., 2015). A majority of 
the livestock keepers in the current study area did not use protective gloves 
when assisting delivery and handling cows having an abortion or with aborted 
materials or did not properly wash their hands similar to observation by Lin-
dahl et al. (2015) who reported such practices due to poor knowledge of herders 
on the zoonotic role of brucellosis. 
Conclusions
The observed seroprevalence of 1.94 (95% CL: 1.0- 2.9) at individual animal 
level in the study area can be regarded as low prevalence but has public health 
significance. Factors such as herd size and migrating herds seem to be im-
portant risk factors that should be considered in disease control. Livestock 
keepers of the study area had low level of basic knowledge about bovine bru-
cellosis and undertake insufficient disease prevention measures. Enhanced 
public health education on the cause, symptoms and mode of transmission of 
brucellosis would be important towards the prevention and control of the dis-
ease in the present study area. This can be achieved by creating awareness of 
the community on control and prevention of zoonotic diseases in the context of 
‘‘One Health approach’’. 
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